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ur ^;*t- is Clai med is: 

1 1. A genetically modified astrocyte for afene 

2 therapy, said genetically modified astrocyte 

3 comprising: 

4 one or more DNA sequences selected fronf the 

5 group consisting of DNA encoding a selectable marker, 

6 DNA encoding a poison pill, and DNA encoding a 

7 molecule useful for gene therapy; and ^ 

8 suitable regulatory elements for controlling 

9 expression of said one or more DNA sequences. 



3 

1 
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2. The genetically modified^ astrocyte of claim 
1 wherein said selectable marker/comprises neomycin 



1 
2 

3 resistance. 

1 3. The genetically mo^/ified astrocyte of claim 

2 1 wherein said selectable/marker comprises 



methotrexate r esi stance - 

4. The genetically modified astrocyte of claim 
1 wherein said poiso^ pill comprises herpes virus 
3 thymidine kinase 

1 5. The genetically modified astrocyte of claim 

2 1 wherein expression of said DNA encoding said 

3 molecule usef/l for gene therapy results in the 

4 production of a protein. 

1 6. /The genetically modified astrocyte of claim 

2 1 wherei^ expression of said DNA encoding said 

3 molecu/e useful for gene therapy results in the 

4 production of anti-sense RNA. 



/ 
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1 7. The genetically modified astrocyte of cla^ 

2 1 wherein expression of said DNA encoding said 
molecule useful for gene therapy results in the 



4 production of a ribozyme. 

1 8. The genetically modified astrocyte of claim 

2 5 wherein said protein comprises a growth/f actor . 



9. The genetically modified astrocyte of claim 
8 wherein said growth factor comprises/ a cytokine. 



1 10. T^e genetically modif iedyastrocyte of claim 

2 5 wherein said protein comprises ^tyrosine 

3 hydroxylase. 



11. The genetically mojJil'fied astrocyte of claim 
1 wherein said suitable regulatory elements include a 



1 
2 

3 regulatable promoter 



1 12. The genetically modified astrocyte of claim 

2 11 wherein said regulatable promoter comprises an 

3 inducible promoter, 



1 13. The genetically modified astrocyte of claim 

2 12 wherein saidAnducible promoter comprises a human 

3 preproehkephal4n promoter. 

1 14. The genetically modified astrocyte of claim 

2 11 wherei/said regulatable promoter comprises a 

3 constitutive promoter. 

1 15. The genetically modified astrocyte of claim 

2 1 whe-rein said suitable regulatory elements include 

3 an a4trocyte-specific promoter. 

/ 
/ 
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1 16. The genetically modified astrocyte of cl^im 

2 15 wherein said astrocyte-specif ic promoter comprises 

3 a promoter for glial fibrillary acidic protein.^ 

1 17. An astrocyte cell line comprising 

2 genetically modified astrocyte of claim 1. 
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18^ A plasmid for transfection of astrocytes 
which plasmid comprises DNA encoding a molecule 
useful for gene therapy and suitable regulatory 
elements for controlling expression o^ said molecule 
useful f or , gene therapy. 

19. A plasmid for transf ecti-^n of astrocytes 
which plasmid comprises DNA encoding a selectable 
marker and suitable regulatory Elements for 
controlling expression of sai^selectable marker. 

20. The plasmid of cla^ijm 19 further comprising 
DNA encoding a poison pinAnd further suitable 
regulatory elements for controlling expression of 
said poison pill. 

21. A plasmid fc^ transfection of astrocytes 
which plasmid comprl/es DMA encoding a poison pill 
and suitable regul^ory elements for controlling 
expression of said poison pill. 

22. An as-trocyte stably transfected with one or 
more plasmids/ said one or more plasmids selected 
from the qro/p consisting of: 

a plasMd comprising DNA encoding a molecule 
useful fo/gene therapy and suitable regulatory 
elements/for controlling expression of said molecule 
useful/Tor gene therapy; 
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a plasmid comprising DNA encoding a selectable 
„.arker and suitable regulatory ^^^"'^"^^^^^^^ . . / 
controlling expression of said selectable --^-y 
a plasmid comprising DNA encoding a selectable 
marker and suitable regulatory elements for / 

«;ald selectable roarkfer, and 

13 controlling expression of said select . , 

14 further comprising DNA encoding a poison P^^^ 
further suitable regulatory elements for controlling 
expression of said poison pill; and / 

a plasmid comprising DNA encoding a/poison piU 
and suitable regulatory elements for c^trolling 
19 expression, Of said poison pill. 

23. A method of stably trans/ecting primary 
cells, said method comprising -^^IV ----f^^^^ 



2 
3 

4 methods . 



2 
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Hid ;rimary cells using nonWal transfection 



, 24. The method of clai4 23 wherein said non- 

viral transfection method Comprises chemical 



2 

3 transfection. 

, 25. The «ethod o/ clal- 24 wherein said 

I che»lcaX trans£ection/co,nprises stable calc.un 
3 phosphate transfection. 

26. The .etiiod ot clai. 23 Wherein said non- 
viral transfect/ons method comprises electroporation 



/ 

Th/method of claim 23 wherein said prir.ary 
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2 cells comprise astrocytes. 



28 /a method for gene therapy in the central 
nervous/system of a' subject which method comprises 



/ 

y 



3 genetically modifying primary cells to include^ 

4 DNA encoding a molecule useful for gene therapy in 

5 the central nervous system; / 

6 transplanting said genetically modified primary 

7 cells into the central nervous system of a sub^^ect; 

8 and / 

9 expressing said DNA encoding said mole^cule, 

10 thereby producing said molecule for gene therapy in 

11 the central nervous system of the subjects 

1 29. The method of claim 28 wherein said primary 

2 cells comprise astrocytes. / 

1 30. The method of claim 29 ^wherein said 

2 astrocytes are genetically modified by a non-viral 

3 transfection method. / 

1 31. The method of cladm 30 wherein said non- 

2 viral transfection method/comprises chemical 

3 transfection. /A 

1 32. The method/of claim 31 wherein said 

2 chemical transfection comprises stable calciuiu 

3 phosphate transfection. 

1 33. Theymethod of claim 28 wherein said 

2 expression of said DNA is controlled by a regulatable 

3 promoter. / 

1 :^^J The method of claim 33 wherein said 

2 regulatable promoter is controlled pharmacologically. 

1 / 35. The method of claim 34 wherein said 

2 pharmacologic control comprises utilizing 

3 dopaminergic pathways. 
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36. The method of claiB 33 wherein said j 
.egulatable promoter comprises an inducible promoter. 



^ 37 The method of claim 33 wherein said^ 

regulatable promoter comprises a constitutive 



2 

3 promoter . 

, 38. A method of maintaining and gi/owing 

2 astrocytes in culture, said method comprising: 

growing first astrocytes with a /igu.d medxum 
. overlying said first astrocytes so /s to condxtxon 

5 said liquid medium; / and 

\ removing said conditioned l/quid medium, and 

g removj.»»y ^«„>i4/ioned liquid medium 

7 placing/said removed conditioned iiq 

^ ..♦.«.= <:a id /emoved conditioned 
s over second astrocytes, said remove 

cacable of maintaining and growing said 
9 liquid medium capaoxe wj. - - 

10 second astrocytes In <="1'^'W?- 

39 A method of seizing for astrocytes In a 
mixed ceXl population/sald method comprising: 

stl"xy transfe=/ng a mixed cell population with 
an astrocyte-speclr/c plasmid. said -"ocVte- 
specitic plasmid oimprisln, DNA encoding a selecta 
marker and suita/le regulatory elements tor 



1 39. 

2 



marker ana ^^.^y^- y ^ selectable marker; 

7 controlling expression of said seiecT:a 

growing /aid transfected mixed cell population 

^ . . 4« ^^\A astroCVte- 
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under selec/ve conditions, wherein said «"°cyte- 
speoiflc p/omoter functions only in t»nstected 
astrocyte present in said transfected mixed cell 
™uIal/on such that only transfected astrocytes 
pfese^ in transfected mixed cell population can 

st^cted under said selective conditions using 
sai^ selectable marXer under control of said 
a/trocyte-specific promoter; and 



/ 
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selectln, said astrocytes fro. said nixed ceij 
18 population. 

40. The method of claim 39 wherein said 
2 astrocyte-specific promoter comprises a promo;/er for 
glial fibrillary acidic protein. 



3 
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41. The method of claim 39 wherein ^aid 
selective marker comprises neomycin resistance. 



42. The method of claim 39 wher-ein said 
selective m,r)cer comprises methotrexate resistance, 



2 



_ , 43. The method o£ claim 4ywhereln said 

S 2 selective conditions include -p-^"';"/ 



selective cunwj-^-i-^-— — / 
:„nsf ected mixed cell popula/ion to a neomycin 

4 analogue. 

1 44. The method of ^/ai» 43 wherein said 

2 neomycin analogue compri-ses G418. 

45. The method/ claim 42 wherein said 



2 
3 



selective conditions/include exposing "J;^ 
transfected mixed c4 11 population to methotrexate. 

4 6. A meth^ of expressing a biologically 

^ , / • ;»^trocvte of a subject which 

2 active molecul,e in an astrocyte ot 

3 method comprises: 
obtaini4 a sample of an astrocyte 
stably/ inserting DHA encoding a biologically 

active mofecule into DNA of s^id astrocyte; ^ 

transplanting said resulting astrocyte into a 

subject; and . , • ,iw active molecule in 

/expressing said biologically active m 

sai4 astrocyte in said subject. 
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47. The method of claim 46 wherein said ^ 
biologically active molecule is selected from ttie 
group consisting of a protein, antisense RNA,/and a 
ribozyme. 

48. The method of claim 46 wherein/said sample 
of an astrocyte is obtained by removin/ astrocytes 
from said subject. 

49. The method of claim 46 /herein said stable 
insertion comprises a non-viralAransf ection method. 

50. The method of clai/46 wherein said 
expression of said biologically active molecule is 
under control of a regulatable promoter. 



51. The method of .cjlaiV 50 wherein said 
gulatable promoter comprises an inducible promoter. 



re 



/ 



52. The method^of claim 50 wherein said 
regulatable promot/r comprises a constitutive 
promoter . 

53, A me'thod of killing astrocytes in a 
subject, sai^ method comprising: 

obtai/ing a sample of astrocytes; 

stably transfecting said astrocytes with a 
plasmid/ said plasmid comprising DMA encoding a 
poison/pill and suitable regulatory elements for 
contr/lling expression of said poison pill; 

/transplanting said transfected astrocytes into a 

subject; and 

/ exposing said transplanted transfected 
Astrocytes to a selective condition, wherein said 
suitable regulatory elements cause expression of saxd 
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ONA encoding said poison pxH only m saxd 
transplanted transfected astrocytes P-^^^ 
subject such that only said transplanted ^^f^^^^^^^^ 
astrocytes present in said subject are .i/ed by said 
selective condition due to said ^-P— T °'/"td 
DNA encoding said poison pill under con/rol of saxd 
astrocyte-specific promoter. 

54. The method of claim 53 wh^ein said poison 
pill comprises herpse virus thymidi/ne Kinase. 

55 The method of claim 54/wherein said 

' i-o a selective condition comprises exposure 
exposure to a selective w r- 

, ^Y-«m the arbup consxstxng of 

to a drug selected from tne g^" v 

acyclovir and gahcyclovir. 

56. A method of previiting deterioration of 

-1 in a subject which 

phenotypically normal cel^s in a su 3 

comprises: / indicative of an eventual 

detecting a genot^^e indxcatxve or 

w^«v-«a 1 4 tv/ in said normal cells; 
Dhenotypic abnormalitw in 

t^atin, .aW ncLal cell with the 9-etxcaUy 
„oai«iea astrocyte J clal» 1 so as to P"-"*;"^ 

»^i/i*-v said prevention being by 
ohenotYpic abnormaYity, saia y 

Cession of sai/pHA encoding said .olecule useful 
Z gene therap/by said genetically .od.f.ed 
astrocyte . 

57 Th/ method of claim 56 wherein said 

/ ..^ <nrti«=ative of Huntingtons 

phenotypicy4bnormalxty xs xndxcatxve 

disease. 

5^. An astrocyte maintained and grown by the 
method of claim 38. 



2 
3 
4 

5 
6 



8 
9 
10 



1 

2 claim 39. 



36 



59. An astrocyte selected by the method 



1 60. A kit for gene therapy comprising 

2 genetically modified astrocyte of claim 1/ 



the 



1 61. A Icit for gene therapy comprising the 

2 genetically modified astrocyte of claii 17 

1 62. A kit for gene therapy confer ising one or 

laore plasmids, said one or more pla^mids selected 



from the gr9up consisting of: 

a plasmid comprising DNA encoding a molecule 
useful for gene therapy and suitable regulatory 
elements for controlling exprp^ion of said molecule 



7 useful for gene therapy; JMl 

a plasmid comprising DN^I eAcoding a selectable 
marker and suitable regulatory elements for 
controlling expression of/said selectable marker; 



11 a plasmid comprising DNA encoding a selectable 

12 marker and suitable re/ulatory elements for 

. i^/. .said selectable marker, and 

13 controlling expression of said seieci; 

14 further comprising p^A encoding a poison pill and 

15 further suitable r/gulatory elements for controlling 

16 expression of said poison pill; and 

17 a plasmid c^prising DNA encoding a poison piU 

18 and suitable re^gulatory elements for controlling 

19 expression off said poison pill. 



63. /The kit of claim 62 further comprising 
astrocytes to be transfected with said one or more 

/ 

A kit for gene therapy comprising: 
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a plasBid vector having a D/lylinker site for 
insertion of DNA encoding a g/e of ; 

restriction enzymes fo^inserting said DNA at 

said site; and » , 

the astrocyte of cl/im 58 to be transfected by 
the plasBid vector af^ insertion of said DNA into 
said plasmid vector, 



